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which, in the .quenching operation, are most highly
stressed. Furthermore, it is extremely probable that the
stresses in the skin in the two different parts are acting
in opposite, or at any rate different, directions, thus in-
creasing the actual stress at the section 0. This stress
alone might conceivably be sufficient to cause a fracture
at C, and the possibility is turned into a probability, or
a certainty, unless the radius at the section C is made
large enough to avoid undue concentration of the stresses.
To the engineer such considerations are of the most ex-
treme importance. Sufficient has been said, however,
upon this subject to make the other cases which might
arise, e.g., the different parts of the article being heated
to different temperatures, capable of easy treatment.

It is important to note carefully that the destructive
volume changes are those which occur at the critical
temperatures, i.e., the abnormal volume changes. The
normal volume changes due to the ordinary thermal
expansion and contraction do not by themselves produce
fractures of parts during quenching. It is only when the
abnormal volume changes occur, as a result of sudden
changes of structure, that failure of the part results.
It is, of course, quite probable that the smaller stresses
produced by the normal expansion and contraction, add
to the severity of the stresses produced by the abnormal
expansion, and thereby assist to produce failure, but,
by themselves, they are never sufficiently severe to cause
the steel to break.

Volume changes during tempering are important, but,
as a rule, are not at all dangerous. Naturally, from what
has already been said, a steel which is quenched, and has,
therefore, an abnormal structure, has also an abnormal
volume. During tempering, the structure of the steel
tends to return to the normal, and, therefore, the volume
also tends to change in the same way. This rectification
of the volume can be seen most easily from specific gravity
determinations, a typical series of which is given in
Table 7.